Introduction
============

The concept of Emotional Intelligence (EI) surfaced several decades ago primarily through the work of Salovey and Mayer ^(^ [@B01] ^)^. As it became more popular, several models and tools for the measurement of EI emerged. In an effort to clarify this situation, the Encyclopedia of Applied Psychology suggested the existence of three major conceptual models^(2)^: (a) the Bar-On model describes a transverse section of interrelated emotional and social competencies, abilities, and facilitators that influence intelligent behavior. Measurements for this model are obtained primarily through self-reports, the focus of which are potentially expandable and can include an interview and evaluation by multiple evaluators. (b) Goleman\'s model^(3)^ understands EI through a wide range of competencies and abilities that increase work performance. (c) The model by Salovey-Mayer ^(^ [@B04] ^)^ defines EI as the ability to perceive, understand, manage, and regulate one\'s emotions, as well as the emotions of others.

This last model involves a multidimensional construct with three processes: perception, comprehension, and regulation of emotions. Perception involves the conscious recognition of one\'s emotions and one\'s ability to identify and verbally label what is being felt. Comprehension refers to the integration of what is thought and what is felt in addition to understanding how to consider the complexity of emotional changes. Finally, regulation refers to one\'s ability to efficiently direct and manage positive and negative emotions^(1,4)^.

From this concept, Mayer and Salovey ^(^ [@B04] ^)^ designed one of the first measurement tools for EI, the 48-item version of the Trait Meta-Mood Scale (TMMS), which resulted from a systematic literature review of the essential factors for the emotional and social functioning of individuals. Its multidimensionality was confirmed using factor analysis, which demonstrated that perception, comprehension, and regulation (with Cronbach alpha scores of 0.86, 0.87, and 0.82, respectively) were three theoretical factors that could be measured using this scale^(4)^. Prior studies have revealed excellent reliability and validity of results using shorter modified versions of the TMMS, which has been translated into several languages, including German^(^ [@B05] ^)^, Chinese^(^ [@B06] ^)^, Portuguese^(^ [@B07] ^)^, Persian^(^ [@B08] ^)^, Turkish^(^ [@B09] ^)^, and Basque^(^ [@B10] ^)^. A group of Spanish researchers^(11)^ developed a valid adaptation of the TMMS that has been shown to have similar reliability and validity results of criterion and construct in successive applications in the Spanish population^(12-13)^. After its development, this Spanish version has been used in several studies in Spanish-speaking Latin American countries^(14-15)^, but not all authors report the validity and reliability levels obtained in their research.

In Chile, there have been reports of using the EI scale in nursing students. However, the published studies only describe the reliability level. Although the reliability has been reported to be acceptable for each dimension (Perception 0.87; Comprehension 0.89; Regulation 0.85), this does not represent a pertinent analysis of the construct validity of the EI scale^(15)^. Measuring this construct is especially relevant in the health field because the emotional dimension is a key factor in the area of personal interactions, where human care is manifested^(16-17)^. Nursing is a profession that is particularly centered in this manner of care involving deep emotional connections. This specific characteristic of care leads nursing professionals to face complex situations that produce emotional reactions, such as high levels of anxiety, which they need to be able to manage effectively ^(^ [@B12] ^)^. Thus, the ability to manage one\'s emotions and to interpret the emotions of others is especially useful in the performance of nursing functions. Indeed, the capacity to evaluate and distinguish the emotional responses of patients can be decisive in the establishment of an efficient and significant relationship between the nursing professional and the individual receiving care^(18)^. Likewise, several studies have shown the importance of acquiring emotional abilities because of the fact that strong emotional skills can promote professional leadership, better interdisciplinary team work, and improved work satisfaction^(19)^. In contrast, poor management of emotional abilities can lead to professional deterioration and to worsening general health^(20)^.

It is particularly important for nursing students to begin learning how to interact with individuals in various health conditions, and they should thus be provided training in these abilities from the beginning of their educational program^(21-22)^. Several studies that show the advantages and disadvantages of EI have reported that nursing students with better emotional abilities exhibit lower levels of anxiety regarding death^(12,15,23)^ and a greater capacity for empathy^(24)^. Other studies have reported that lower emotional abilities are associated with increased stress levels, especially when exposed to clinical learning^(25)^, depressive behaviors, and low self-esteem ^(^ [@B26] ^)^. It has also been suggested^(21)^ that EI could have a positive impact on the academic performance of students because it is significantly related to critical thinking. Thus, it is necessary for all nursing educational models to integrate and develop the emotional abilities of nursing students, especially in light of the research showing that it is possible to teach these abilities and that significant learning can be achieved after educational interventions^(21)^.

Based on this, the objective of this study is to validate the construct and validity of the Spanish version of the TMMS-24 EI Scale in a group of nursing students from two universities in Concepción, Chile. The purpose of this study is to validate the measurement elements in our culture and context to enable evaluations of the emotional competency of nursing students, which appears to be necessary for a better work and personal quality of life.

Methods
=======

The psychometric evaluation process to assess validity and reliability was performed according to the literature recommendations^(27)^. The first step in this process consisted of a review of content validity performed by experts in the area of psychology and nursing. These experts evaluated the conceptual equivalence or the degree to which the tool reflected the specific domain to be measured and the thematic cultural equivalence. Subsequently, a pilot test was administered to 30 students from another university. This pilot test demonstrated that the students understood the items and the scale, and it was thus not necessary to modify the scale.

Analyses of the test\'s reliability and construct validity were performed with the definitive sample, and these analyses took advantage of the fact that there were more than five elements per item of the scale^(28)^.

The reliability was examined by analyzing internal consistency using Cronbach\'s alpha reliability coefficient. The optimal range of alpha values is generally considered to be between 0.7 and 0.9^(^ [@B28] ^)^. The probability of error was set at 5%.

The validity of the EI construct was analyzed via confirmatory factor analysis, which made it possible to verify whether the factors and variables that made up the TMMS-24 scale were in congruence with the pre-established theory of tri-dimensionality^(6)^. The stages described in the next section were followed for this analysis^(28)^.

The correlation matrix between variables or scale items was created with the goal of reviewing the pattern of relationships between the variables (Pearson\'s r). From this, we also obtained a series of statistical tests that indicate if the factor analysis is pertinent with the available information. For example, the Kaiser-Meyer-Olkin (KMO) coefficient is considered to be adequate when it is greater than 0.6, and Bartlett\'s test of sphericity tests the null hypothesis that the variables are uncorrelated. A statistical significance level of less than 5% was accepted as valid.

The most widely used method of factor extraction is principal components analysis. This model generates as many factors as there are variables in the analysis. It first searches for the factor that can explain the largest amount of variance in the correlation matrix, which is subtracted from the original matrix. It then seeks a second linear combination that explains the maximum proportion of remaining variance, and so on. The extracted factors are not correlated amongst themselves. Factors with a variance greater than one must be incorporated; if not, it would explain a lower variance than an original variable.

Calculations of the similarities that measure the percentage of variance in a variable that is explained by all of the factors together can be interpreted as the reliability of the indicator.

Determining the number of factors to include in a model is typically an arbitrary decision. Different criteria have been defined, including the Kaiser criterion, which requires retaining all factors with a value greater than one. For the purpose of the current study, the Kaiser criterion was followed.

Factor rotations can facilitate the interpretation of extracted factors. The sum of the values is not affected by rotation, but rotation does alter the values and the percentage of explained variance. The Varimax method for matrix rotation was selected for this analysis.

An evaluation of model adjustment was performed, and the model was validated to determine the quality of the obtained factor solution. The resulting factors are interpreted, and they should contain all of the specific variables (or items) of each original dimension, thus allowing for the confirmation of previously proposed theoretical constructs.

Participants
------------

The sample consisted of 349 nursing students (82% of the total population) from the first to fifth year in nursing programs at two different universities in the city of Concepción. The inclusion criteria considered all nursing students at the various levels of study from both universities and excluded those that were absent or on leave at the time of data acquisition. The majority were women (80%) between the ages of 17 and 37 years (x=21.3 s=2.7). Procedure: The questionnaires were administered before class, during which time the students were invited to participate and the study conditions were explained. The questionnaires were self-administered and took approximately 15 minutes to complete. Attendance was considered to be a random event. The responses from some students were omitted because of non-attendance (10%) or because they were incomplete (18%).

Ethical aspects
---------------

Prior authorization to use the TMMS in this study was obtained from the authors of the Spanish version of the TMMS-24 scale. In addition, this study was approved by the Ethical Committee of the School of Medicine and the Nursing Departments of each university. Each student signed an informed consent form, which safeguarded their confidentiality and indicated the possibility of leaving the study at any time. Due to the connotation of the researched subject, the anonymity of the participating universities was preserved.

Emotional Intelligence Tool
---------------------------

The EI Scale, originally called the Trait Meta-Mood Scale (TMMS-24) by Salovey and Mayer ^(^ [@B04] ^)^, which had been previously translated into Spanish,^(11)^ measures EI. It consists of 24 items that are subdivided into three subscales or dimensions: emotional perception, emotional comprehension, and emotional regulation. The score for each of these subscales is classified into three ranges. For the emotional perception subscale, the middle score range (22 to 32 in men; 25 to 35 in women) indicates adequate emotional perception, and scores in the high (\>33 in men; \>36 in women) or low (\<21 in men; \<24 in women) range indicate that emotional perception should be improved. In contrast, for the comprehension subscale, scores in the low range indicate a need for improvement (\<25 in men, \<23 in women), those in the middle range (26 to 35 in men; 24 to 34 in women) indicate adequate comprehension, and those in the high range (\>36 in men; \>35 in women) indicate excellent emotional comprehension. Likewise, in the emotional regulation subscale, low scores (\<23 in men and women) indicate the need for improvement, scores in the middle range (24 to 35 in men, and 24 to 34 in women) indicate adequate regulation, and high scores (\>36 in men, \>35 in women) indicate excellent emotional regulation. In the questionnaire, individuals must rate each of their responses on a Likert scale from one to five points to indicate their level of agreement. The total score is obtained by adding the responses from each sub-scale, each of which ranges from eight to 40 points.

Results
=======

Univariate analysis of the TMMS-24 scale demonstrates that the data are normally distributed. The scores obtained in all dimensions are within the range of adequate emotional perception, comprehension, and regulation, as shown in [Table 1](#t01){ref-type="table"}.

Table 1 -Statistical measures of the TMMS-24 tool in nursing students, Concepción, Chile, 2012Statistical measurePerception DimensionComprehension DimensionRegulation DimensionMean27.827.2129.87Standard deviation6.546.696.28Asymmetry0.130.130.13[^1]

Reliability of the TMMS-24 scale
--------------------------------

The internal reliability of the original TMMS was 0.95 (95%). Likewise, for each of its three dimensions, the Cronbach alpha values obtained were greater than 85%. Specifically, a Cronbach alpha of 88% was observed for the perception dimension, an alpha of 89% was observed for the comprehension dimension, and an alpha of 86% was observed for the regulation dimension. These results allow us to assert that the items are homogenous and that the scale consistently measures the characteristics for which it was created ([Table 2](#t02){ref-type="table"}).

Table 2 -Statistical measures: total per item of the three dimensions of the TMMS-24 tool in nursing students, Concepción, Chile, 2012DimensionMean of the scale if the item is eliminatedVariance of the scale if the item is eliminatedCorrected item/total\
correlationCronbach's alpha if the item is eliminatedA) Perception Dimension\*1. Attention to feelings23.6535.720.530.872. Concern for what is felt23.8933.040.740.853. Takes time to think about emotions24.2632.770.710.864. It is worthwhile to think about my emotions and mood23.9433.680.640.875. I allow my feelings to affect my thoughts24.9135.340.430.896. I constantly think about my mood24.9632.650.660.867. I often think about my feelings24.5531.910.740.858. I pay a lot of attention to how I feel24.4631.990.720.86B) Comprehension dimension^†^9. My feelings are clear to me23.8334.020.630.8810. I can frequently define my feelings23.9333.280.760.8611. I almost always know how I feel23.8533.880.740.8712. I know my feelings towards other people23.6236.140.610.8813. I know my feelings under different situations23.5635.810.680.8714. I can always say how I feel24.0333.720.690.8715. I can sometimes say what my emotions are23.9636.770.540.8916. I can come to understand my feelings23.7235.460.640.88C) Regulation Dimension^‡^17. Although I feel sad, I have an optimistic view26.1329.060.700.8318. Even if I don't feel well, I try to have nice thoughts26.1328.650.790.8219. When I am very sad, I think about life's pleasures26.8129.040.630.8420. I try to think positively even when I don't feel well26.2928.590.770.8221. If I think too much about something I try to calm down26.2631.490.530.8522. I worry about being in a good mood25.9531.980.550.8523. I have a lot of energy when I feel happy25.2636.040.330.8724. When I am mad, I try to change my mood26.2431.540.530.85[^2][^3][^4]

Validity of the construct of the TMMS-24 scale
----------------------------------------------

[Table 3](#t03){ref-type="table"} shows a summary of the statistical measures of Pearson\'s correlation matrix for the items from the three sub-scales of the TMMS-24 prior to factor analysis. The correlation averages of the different scales were observed to be similar, although they are slightly higher in the emotional regulation sub-scale. The emotional regulation sub-scale also had the widest range of scores (3.05 to 4.60). The average correlation and the inter-element correlation both showed a moderately acceptable positive relationship for each of the sub-scales (r\>0.4). The lowest correlation was observed for the emotional perception sub-scale.

Table 3 -Summary of statistics of the correlation of items of the TMMS-24 sub-scales in nursing students, Concepción, Chile, 2012MeanMinimumMaximumRangeMaximum/minimumVarianceItemsSub-Scale 1 -- Emotional PerceptionMean of items3.472.844.151.301.45.228Variance of items1.23.9541.426.4721.49.028Inter-item correlation.482.246.688.4422.797.0178Sub-Scale 2 -- Emotional ComprehensionMean of items3.403.183.65.461.14.028Variance of items1.24.991.56.571.58.038Inter-element correlation.49.27.67.392.41.018Sub-Scale 3 -- Emotional RegulationMean of elements3.733.054.601.541.50.188Variance of elements1.21.521.651.123.12.108Inter-element correlation.42.18.72.533.88.028

Table 4 -Matrix of rotated components of the TMMS-24 scale in nursing students, Concepción, Chile, 2012ItemComponent123h21. Attention to feelings0.620.432. Concern for what I feel0.810.683. Take time to think about my emotions0.790.654. It is worthwhile to think about my emotions and mood0.710.545. I let my feelings affect my thoughts0.570.426. I think about my mood constantly0.760.597. I often think about my feelings0.830.698. I pay a lot of attention to how I feel0.790.669. My feelings are clear to me0.720.5510. I can frequently define my feelings0.820.7011. I almost always know how I feel0.790.6712. I know my feelings towards others0.720.5413. I am aware of my feelings in different situations0.730.5914. I can always say how I feel0.750.5915. I can sometimes say what my emotions are0.630.4216. I can get to understand my feelings0.680.5317. Although I feel sad, I have an optimistic view0.780.6818. Although I feel poorly, I try to have nice thoughts0.860.7619. When I am very sad I think about life's pleasures0.740.5720. I try to think positively even when I don't feel well0.850.7421. If I think too much about things, I try to calm down0.590.4122. I worry about being in a good mood0.590.4923. I have a lot of energy when I am happy0.350.2324. When I am mad, I try to change my mood0.620.42Eigenvalues4.714.684.1656.5% Variance19.619.517.3[^5]

Regarding the data in [Table 2](#t02){ref-type="table"}, it is possible to examine the contribution of each item that correlates with each sub-scale. The results demonstrate that each of the eight items is positively correlated within each sub-scale. Item 5 (\"I allow my feelings to affect my thoughts\") and item 23 (\"I have a lot of energy when I feel happy\") are the items that were observed to exhibit the lowest correlation with their respective sub-scale. Thus, the coefficients of reliability of the scale increase slightly when these items are eliminated. However, this variation does not substantially change the reliability of the TMMS, and these data do not justify eliminating these items to strengthen the validity of the scale.

From these results, we can assert that the items are homogenous and that the three sub-scales consistently measure the characteristics for which they were created, thus, they are reliable and demonstrate strong construct validity.

Factor analysis
---------------

The Kaiser-Meyer-Olkin test of appropriateness of the sample was 0.895, and the test of sphericity was significant (p\<0.000), which allowed for a pertinent factor analysis. Saturations greater than 0.3 were gathered, and the criterion of using values greater than one was followed. The initial results prior to rotation identified three factors that accounted for 56.5% of the total variability of the data. To confirm the tri-dimensional hypothesis of the scale, which has been proposed, and to search for the best adjustment, the results of the Analysis of Principal Components were subjected to a Varimax rotation.

The results were similar and yielded a three factor structure. The first factor (explained variance = 19.6) grouped items one to eight and corresponds to the emotional perception dimension. The second factor (explained variance = 19.5) grouped items nine to 16 and corresponds to the emotional comprehension dimension. The third factor (explained variance = 17.3) grouped items 17 to 24 and corresponds to the emotional regulation dimension. Item 23 (\"I have a lot of energy when I feel happy\") had a saturation \<0.4, but its factor weight was more significantly oriented towards factor three. In turn, this same item was observed to have the lowest ability to explain the variability within its respective sub-scale (23%). The variability of the remaining items ranged between 41% and 71% ([Table 4](#t04){ref-type="table"}).

Discussion
==========

The findings of this study highlight the strong reliability and construct validity of the TMMS-24 scale of EI in a population of Chilean nursing students, thus confirming the theoretical model proposed by the authors^(1,4)^.

With respect to the reliability of the EI scale, the results show that there is good internal consistency and homogeneity of the items. Specifically, this scale obtained a high level of reliability with Cronbach\'s alpha for each of the sub-scales, a finding that is similar to those reported previously in studies using the same tool in populations of nursing students, with Cronbach alpha values greater than 0.80 in all three dimensions^(12,18)^. Similarly, a study of 451 Colombian adolescents obtained a Cronbach alpha for the TMMS-24 of 0.80 in perception, 0.76 in comprehension, and 0.75 in regulation^(29)^. Likewise, the Portuguese version of the TMMS-24 applied to a sample of students obtained a Cronbach alpha of 0.80 for perception, 0.79 for comprehension, and 0.85 for regulation^(7)^.

In this sense, we can emphasize that the reliability of the TMMS-24 is in accordance with the data obtained in other types of studies in which this scale was applied. In fact, the results are very similar to those reported by the creators of the TMMS-24 themselves, where the reported alpha values were between 0.86 and 0.90^(8,11)^.

The statistical measures to validate the EI construct in each of the three dimensions originally proposed (i.e., emotional perception, comprehension, and regulation) reflect relationships that point in the same direction between the pairs of items. These analyses also show the contribution of each item to its respective sub-scale, thus confirming the pertinence of the variables or items proposed in the initial theoretical model^(4)^.

Likewise, factor analysis contributes to the validation of the construct by demonstrating that the items tend to group themselves in the dimensions of perception, comprehension, and regulation, as initially proposed by the authors of the scale. In contrast to the first two dimensions, in which all eight of the corresponding items consistently group themselves, the third dimension includes item 23, which showed the lowest factor weight of all items. Nonetheless, its low variability within the scale did not significantly affect the good reliability levels or the originally proposed structure. Similar results have obtained by other researchers^(13,30),^, one of whom even suggested eliminating item 23 from the scale ^(^ [@B30] ^)^ along with item five, which was also observed to have lower (but still acceptable) correlation levels than the rest of the items from its respective dimension in this study. In contrast, a different study^(12)^ recommended keeping item 23 in the scale after verifying its effects in the model.

Other studies that have examined the construct validity of the TMMS-24 using factor structure have reported differing results, but this could be due to sampling differences. For example, an Australian study^(31)^ initially identified four factors, but eventually confirmed only three factors after further confirmatory analysis. A Turkish study^(32)^ also confirmed the factor structure, but the item distribution differed from that in the original study.

Conclusion
==========

In conclusion, the tri-dimensionality and reliability of this scale are confirmed by the present results, which guarantee the quality of the tool in the studied population.

Based on the presented data, we can establish that the application of the TMMS-24 scale measures EI. Because of this, it is a measurement that could be applied in additional populations of Chilean nursing students with the goal of greater generalization of the results. As seen in the evidence from other studies, this scale has been verified to show very similar results that confirm its theoretical framework. Thus, it may be used appropriately in nursing. More research, including investigations of its applicability and relevance for other health professions in Spanish-speaking countries, is suggested to potentially enhance the training of professionals.

In addition, this scale has characteristics, such as its ease of application, which enables gathering responses from a large number of surveyed individuals. Thus, this scale represents an easy and economical way to measure the EI construct.

However, we must consider the limitations of this study. The first is the fact that the questionnaire examined is a self-reporting tool in which individuals can respond based on their perceptions of socially desirable responses rather than their real \"EI\". The second limitation stems from the fact that the study sample was primarily composed of young females with similar levels of college education. Future studies should include a more heterogeneous sample.

Relevance for nursing
=====================

This study establishes the contribution of a measurement tool that provides information on emotional management, the basis of EI. This new construct is of potential importance for enhancing nursing leadership and to facilitate educational, organizational, and personal improvements. In addition, this construct may help the establishment of an effective relationship with patients by interpreting and managing one\'s emotions, as well as the emotions of others, which could allow for improved adaptations in response to change, more effective resolutions of personal and interpersonal problems, and more efficient means of facing the daily demands, challenges, and pressures of nursing.

This tool has been used in several different cultural contexts, and good psychometric results have been observed in all of them. This characteristic reflects the strong transcultural validity of both the measurement tool and the EI theoretical model.
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